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(54) MEASURING METHOD OF BEARING PRELOAD AND SPINDLE UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a spindle unit capable of 
accurately measuring the preload of a bearing and adjusting 
rotational precision based on the measured preload. 
SOLUTION: A variation sensor 12 is attached to an inner-ring 
spacer 7b which is disposed between respective inner rings 5a t 5b 
of two rolling bearings 2a, 2b and rotates with the inner rings 5a, 
5b. A vibration signal detected by the vibration sensor 12 is 
transmitted from a transmission antenna 29 via an electric wave R. 
The sent signal is received by a receiving antenna 14 provided on 
an outer-ring spacer 8b between outer rings 6a, 6b on the static 
side. The preload of the bearings 2a, 2b is determined based on the 
received vibration signal by a calculating circuit 19. A preload 
variable mechanism 21 is controlled by a hydraulic system 26 
based on the determined preload for the optimization of the 
preload of the bearings 2a, 2b. 




http://www19.ipdl.inpit.go jV^ 2008/02/06 



3(0 



CWH4MM* (JP) (12). & fg Jj# ^ & ^ (A) (ll)»BHflB&B8*€ 

#^2002 -3^4661 



F 1 6 C 41/00 



1 25/08 
GO jLM l?y ( Q4, 



FI 

Fl 60 41/00 

.: 19/52 : 

19/54 

; 25/08 



wort 

•2 G O 2 4 
3 J 01 
2* 3 J 1W1 



#K2001-176052(P2001-176052) 

^l^e^jil^i.eLii) 



(7<3)ffifgA 10005847a . . . 4 j .-, ,. 



(57) {mi , : .. . ,. v ... . . ... 

(»«) PlMNfQfflMPlh?*. M& 

^2 9*^siR^ijtrs, 



Lai; >■■'■■=: ■ ■ ■ : • ' 




(2) 



2002-36466 1 



mmwvmw *■ •■■ ■ >•• •> ■. ■ 

&fflu .*ttU&S».*«K:^W!Btt»**«&. e©@ 
iJffi#g«>i«g««:^t»0l|K||l«cf9:W e>ftfc«s&-fe 

C ©fc^SK J: -5 X&X 6ftfc«#£S«:@#!§Ki& 

&t^3ftfcs«^E£%tt®Ls c©*shi£i&§b^e 

1 ^KSBiK©,;? fc?^P * K. ! ,v V > ' •'• 

k .!':'; ! ••.L' / :v : v' ; " ,* 
T. C ft 6 ©fi|t. j%ga»H2 ••M^%M^ i c 



40 



(cib$8©x t> ? k 

m%v%mb> c©s»ute»^*w8E^i«fca» 

*3S9©F«3©l,>-rn*' 1 3SKE«©Xtr> F*ai 7 

±(W©0i«c!9:we.nyc^ < i <> 2o©«5©@|g^© 

WK:l3S3n&t?iBls«S{U©fflJiK:BSl»3ftW«:i: 

witT&mims&zmsmi o©rt©^-rft^is«: 

lis*® 1 2 1 frgas^^i . neawMta <f a& 
£. i9E@<Eiwtira#jtffl!i©iffltc»^e>ftfcd>«t<<t 
*>2 -3©f*#©#±»©ffl«:ffiBSft-&IWB»±lll©lll 

0©P9©t,>-$**i*> 1 s«:iat8©xe> h - ;i/ai> h. 



: [000 1] 

oypEmmm%m>x?Em#>z tit «:•." "' 
^E#>? 

[0002 j 

£©i&ic#fl! Sft, 'i«ffi4c©iKg#©iiii 

«r 2*m* *#OB*fc. *ft^ft©fijlM#©l#^ 

«B»#*8ft S^t>. ¥EE#$k<ek'& ^i,»»3g 
@<S©^B. C©^E*iJSL. ; 3^E%tj?i[fc* ! j* 

[0 00 3] -^c-c, a(E«|i©xtr> FAaij h©3s 

mmzwEzmmtz-mtix. xt->K^a^ 
v F*«fiE-r52-5©K*Jo«§©&±(s©nnicsgs 



(3) 

3 

{ 0 0 0 4 }.Jp«^5^ffS:^«)^J^ y ,.'^s8i*iJ|tH-r 

CO 0 0 6) ' " 

•fe v^^^^ssspt-* i v ; ##«?ag©^ 
[000 j f j *&„ ,pEiri^«f <t^rffiffitp©^E 



#532 00 2 -3 6466 1 
4 

iHji»©Bl^tb»*.^ c©Hl^@g|?gi;iifiaigSi) 

COO 1 .1 ] Sfc. lfeWlH»*|fe^"p, ^©tts©@ 
SteigtfB^flJi. $4§©#it8£$tffy:ffll<!:£fi| 

IB^K«ceHT§irfii*ef4S©«ta«8S:*«fe. c: 

c o oa 2 ) nmiwji&kArt, c©^s© 



^©j^^T^rsiifcfc.' «fc«tH'-<^«*>^ 

. . •■• 

(0 00 9 J^CT?. J&mii, fcfa^frmpgV* 
SW^^BEWJBWI^ ' C©.#^©?ES>J^^'s 

co o'i oi "•,';'., ) ,-, . . .. ..... .. 

nytieiis^©^^©^^^^ ^ttj.C^as^.fc so . 



^sn/cg«^E<!:*i±ft?b. t<Dt&$k*^Emmm 

CO P 14) £8^18^ -SCilWCRt^^jS - 
tyibfflm* >k®^**fcVmfr*Z. tit. • 

CO016 ];«t^#%il«|*)&^jtffl!l's^r3!*te . 
b, C©S«gn/tft^«S<I^T^#b« £©£« 

L- fc€#.*^jhfliJK:S:^/cpiiifSip.ffi|gi-r § ± ja : >. 
Coo i ^^4te, ; #»-fe>tilisS£,g«SIJP^ 

[0 0 18.) • 



(4) #192 00 2-3 64 66 1 

6 

w zmmm i 5 teg&snfcftfci: ^riii^t 

i b #2' ¥rwniiii 9 it S4«c.^-r j: 5 Kawtr 
>f f i ^i^L^Mtelft^X^^ffi^SJf' i 

nrmmmi*; m. 7 ctawm&mmjzm io tfficftcti«MW^ij^MKF i -F'^ (FastF 

Wmm 3 <e»* ^®m*fct*/liiEtf * r 
ffi? a; 7b, 7 c I^KiSft >tk»4i- i**&6 ' 
&>iMK®<&e-V > VWmWm. 8 a . 8 b . 8 g 

cooi &]-<flNifet.- &b(ditfiortfeMffi7 : b > ®^ 20 roDa-smeBwri.-^ »iomrs «. sb« 

aSWSSf8*lPtrt»'*i S^k'Cfe^9©^{C(4; : i ai. 2 tftom&6 a, '6 b ^ts-Xfei/ F*ai V V 1 
>**W«WHfri"Ctt*. £*/T • G$9©^fc ; «. BIHtfejMBS 2 8 4 i£©7 >^ 2 9, SW± 

. [0-0 2 01 *fe>^6 ai- -6n><DWlG>9m3imb t; fffjfegfcJifllii^.' 
©flffiJCl*. f*9*£f8K7 b<Qfl§U 9 tCjEflfijt St4®(C . [0 O^f T ^©Sfc ! ^^'*«)feXt> 

■ ■ ' < :;:i - • ■ ••• J; " 1 

[0 0 2 1-) A^>>4^|ft|!fet*; ! ii^aa.v i; '^-6 

^2 2f *$*./di2 4 £ . e©i 

2 4©^-';->^a 8KHixs*i^^^W^* '^2' 40 • ^TMufcMs^ibt©iifeiia-f^ > gra7 

7 b i Mflwc. igjfc-fe>f [0028 ]• -y- 1 '2 ©£4 

1 zxm^vttm^mMt^m^itc&^m^, : «. 1 9 © f f tsu3- s *j$t&<a«&*tf# 



Utt -WR. mt3: ; 2o©7>'F»72lig2 a. ' 2 
b i •: 0^Ui3 4 , t\'t *Ji> if A i Sffil* . 7 > 
53E«Br4 a . 2 b tt; m«W 3 ©tt(C?S5'^iaiK: 

^m^mi\xw,mhx^i>. -e-cr, sns2 

a. .2 b©0^r*Srt(i5 a. 5 b». 



ourier transfoniv iffjl^-^x^) BiJ3 3 i> 

snftfi^^@^afi^^$B#^jg*f®3 4 
[00243 ^Eaiaawa 5 1 «:ttff^«i&'-r&jaBE^ 

g2 6«. fflfit@S§tCJ:Sft«ffll©-f«i LrPlt) (if; 



S2 8-CftiemBE7 b «W6^^«TV^2 9*' 
iBf's?? 2-9 ifNt^#a©«^w4.^gi7i' 

[0 0 27] ttfc; <i#©^l*# 5 57Stl- : ^#7 > 



(5) 



2 002-3 646 6 1 



[0 0 29] l/fc^ot, 
m : 

f. 



8 



w 0 = 2 tt f ft 

4 *tt©tftaje»Ktt % 
K = g>„ 2 Xm 

[003 0] t<D4*0D|fc»g..a. 2b(D«g* 

a, 2b<0«fc^*Sfffr^»5CiWT.t$.. *e 

i r , MS 2 a , 2 b Otf fcJg&K 

[0 03 1] fcr, ?Ett#§53 5r«f ii«$rg|i 
3 4 T^6n^«MW*8fc^BEt«*§V W 

[0 0 3 23 ttffSfflE2 6». A#3ftfc^]E£glCP 

&$2 l©tf;&h>2-5fflEE#*8ffi-f$. C©4*-!"' 
f> H^ai ^ f l <£|ft$ 2 a . 2 b 

r h ^ 2 5 ^W^^^i a . 2 b W 
®5a ( 5b&Wfl^ffl08a, 8b, 8c^W> 

fiTLt«5a f 5b&C0HftnS8a. 8b. 8 c 

[0 0 3 3] ^*0^-\CJ>*^^*A , i9 H a 

> k^^^^.t^ mm* » s«%^7 b kiss* 

1 2 $&$K9 W^rilSte^co@^te^ffl 
TS<Dr, ^|;»©Sa6*lt»JUc»Dv ^^Efithr 

or, iE«ift^^%^s e t^r-^^r . -etiKS 
^>r^E©88S^%^:^fe>;l/jx^^ h l 

±#r** 0 

[ o o 3 4 ] ft*. s^tt^sr^ab^a^Bttttu, 



10 



.(oo3 5j mc, : nn^im<omiomm>v'i 2 
t^a%waaii/r4><fcK jiN*>:»ie-t£fcfctt 

ffOMffll^rtSorJ:-^. , 
( 0 0 3 6 ; ] &ft x X fc> K;l>:z- » h icr>gif£tji<$g 

[0037] A^^mo^zo^^m^^% s ',p 
««c^^rttH^f}#*#L,r*©ttw*^ , r5^ 

B5 B ? ^B?^ t> K^/a^ y H m\ 

r >r* 2 9 vmt> 0 tcmrngmt o 

4<£>ftfr 0 CC^m-S^<b lt«iS;l/4 2«#&fr 

®7 b i^>ft^*)i%sM^3 4)iA3 tr nmm 

8 b temti&ZHfzg^p 4>4' 4 i v t^itmai 
^'W't^ 5! 
i(c^or^f^^$> '-C; 

[003 8 ] t<&£ 5 (Cf ^Ua^ * h 

Bv ^PK&yZ^ 1 ; 

4 2r^?n;;p»iii^9r ^ 

^4$-^, ^^r^fti7b0^S^^;P4 3 
40 *ffliBl/r«aTSC4rfl8&3fiS. 

[003 9] jJI<t3-r^4 liSmaJn-<;U4 3 

ffiBS^bsnscDrct^. 
[0 04 0] ft* % «HHs^»K:«^r. 

50 [004 1 ] 



30 



C6) 



2002- 
10 



tag* atwxtrv p*a.a»- hoj^siwa^^f 
[g'si h i <*>© f >3 - f 3 «cja 5 w^wii tmsraM 

'M<omm'' *zo 



i- 

2a 
5a 
6a 
7b 
8b 

1 2 
14 
15 
21 
27 
28 

2 9 
30 
41 
4 1 
4 3 
44 
R .;l 

ft— 



, 2b -«S 

. 6b"4Ht(»j£ft) 



(7) 



ftg§2 00 2-3646 6 1 



? ?7 28 f 9 R . 




8b 



1ET 
33 f 



FFT 

9 







P I D 






53 W 80 



0/A 



f-'S-' 



UHffiD 



-31 



01 



[05] 



1* Z7 28 



41 



12 




26 



is' 



8b 

— ; ! • 

42 / 



r »' 33 



sue* 



P J D 



37 



H FFT 

i r w 



38 



D/A 



MB 



35 



n 



j^34 



C51)Int.Cl. 7 S!«K 
G0 8C 17/02 
19/00 



F I 

G0 8C 19/00 
17/00 



C 
B 



2F073 AA35 AB12 BB02 BC02 BC10 
CCOl EE12 FF02 FF03 GGOl 
GC04 

2C024 AC02 RA08 GUI Dk03 EA11 
33012 AB04A8Q7 B6CT3 feBOS CBOS 
FB10 

3J101 AA02 AA4£ M54 AA62 M81 
BA71 BA77 FAffiL TA24 FA26 
FA41 GA31 



